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Powertrain Laser Workstations &
Process Controls
By Jack Evanecky
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DaimlerChrysler
Obstacles to Overcome

Machine Integrator
= Realize Existing Problems

= Accept New Designs
= “Think Outside The Box”

Pad P 10ss

= What Works & What Does Not
= Better Application Knowledge
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Identify The Needs
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DaimlerChrysler
ITP Workstation Results

= Cost effective design
* Higher quality laser beam

= Higher throughput
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Previous Workstation Design
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DaimlerChrysler

Previous Workstation Design Cont.

e Target Cycle Time 13.5sec.

e Current Cycle Time 16 to 20sec.

* Workstation Accounts for 45%
Of All Laser Downtime

* Spindle Run out .006 in. to .030 in.

* 12” Vertical Travel on Weld Side
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New Workstation Design

 Twin Weld Spindles / TLC40
e 4 Station Dial Index / Press Table
* High Speed Gantry
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Collet Part Holding Details
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Universal Weld Cell ™.
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Manual Press &
Weld Station

W et Load
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DaimlerChrysler
Manual / Auto Load Workstatlon
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DaimlerChrysler

Process & Quality Control

Past Inspection Methods:

« 100% Ultrasonic inspection

« High Cost
* Subject to false rejects

« Downtime
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Process Monitor
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DaimlerChrysler

Real Time Process Control

SPAWK
SYSTEM OVERVIEW

HIGH POWER BEAM

ranoress« HOW IT WORKS
ITEM TO BE WELDED IS
- STAGED

~ WELD IS STARTED

— IRRADIANCE FROM WELD
POOL IS PRODUCED

— SCRAPER MIRROR CAPTURES
PART OF IRRADIANCE

| — DETECTOR CONVERTS
g IRRADIANCE TO ELECTRICAL
CROSS-SECTION OF WORK PIECE |M P U LS E

DETECTOR

SCRAPER /

MIRROR

IRRADIANCE
PATH

— COMPUTER ANALYSIS
| CONVERTS ELECTRICAL
IMPULSES TO GRAPHIC

o SIGNATURE AND COMPARES
TO ESTABLISHED REFERENCE
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DaimlerChrysler

Locating Prime Focus

* Typical signature for CW laser weld moving through
the prime focus point.

* Peak (highest average point) of signature indicates

prime focus.

* Prime focus is highest irradiance power density of

focused beam
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Prime Kocus

*For diagnostics purposes chopping or pulsing the
beam offers high resolution for locating prime focus.
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Pass Weld
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Failed Weld
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